The immunosuppressive
effects of drugs such as alcohol or hormones such as cortisol may be age-related.
To test this hypothesis, the authors investigated the in vitro effects of ethanol (EtOH) and cortisol on Natural Killer (NK) cell activity of lymphocytes from normal cord blood in comparison with that of lymphocytes from normal adult peripheral blood. 2. K562, an erythroleukemia cell line, was used as a target in a 4 hr 51 Cr release assay. 3. Ethanol at 0.3% (V/V) and cortisol at 0.05, 0.1 and 0.2 ug/ml concentrations, added directly to a mixture of effector and target cells significantly suppressed the NK activity of cord blood lymphocytes in a dose dependent fashion, whereas similar concentrations of either EtOH or cortisol did not manifest significant immunoregulatory effects on NK cell activity of normal adult lymphocytes. 4. Pre-treatment of the target with either EtOH or cortisol for 4 hours did not affect cytotoxicity.
Inhibition of cytotoxicity was also not due to direct toxicity of effector cells because lymphocytes treated with either EtOH or cortisol showed normal 51 Cr release and their viability was comparable to that of untreated control cells.
5.
This suggests a selective inhibitory effect of EtOH and cortisol on NK activity of neonatal lymphocytes that may be of clinical significance. 1293
Introduction
Previous studies suggest that a bid~re~tion~tl conllnunic~rion network exists between the central nervous system and the immune system which is primarily mediated through shared neuropeptide signals produced in response to the activation of the hypothalamic-pituitary adrenal (HPA) axis (Bateman et al, 1989; Stein et al, 1988; Biondi & Kotzzlidis, 1990; Dunn, 1989) . It is now becoming clear that lymphocytes not only synthesize and secrete neuropeptides and hormones; they possess receptors for these neuro-endocrine molecules (Solomon 1985) . Glucocorticoids are the end products of endocrine-imnitlne interactions. Negative feedback regulation by cortisol on the production of neuropeptides and hormones by activated HPA axis and the immune system has also been reported B~tern~lI~ et al, 1989) . Natural killer (NK) and antibody dependent cellular cytotoxic (ADCC) activities are considered as the body's early defense mechanisms against viral infection and tumors (Herbermon & Holden, 1978; Welch, 1981) . Previous studies have demonstrated that glucocorticoids exert significant downre~ul~ttion of various immune responses including NK, (Nair & Schwartz, 1984, 19X8) , potyclonal I3 cell activation (Ytr et al, 1974j and cytokine production (Wahl et al, 1975) .
Chronic alcohol consumption is associated with abnormaiities of humoral (Drew et al, 1984; Delacroix et al, 1982 : Morgan et al, 1980 and Chang et al, 1990 ) and cellular immunity (Jerrells et al, 1989; Meadows et al, 1992; Ericsson et al, 1980; Watson et al, 1984; Hodgson et itI, 1978) including dysfunction of suppressor (Woltjen et al, 1980; Kawanashi et al, 1981) , helper (McKeever et al, 198X) and cytotoxic lymphocyte activities (Abd~tli~ih et al, 1983; Saxena et al, 19X0; Meadows et al, 19X9) as well as production of soluble immune mediators (Nair et al, 1993) . Considerable evidence suggests an association between alcohol consumption, increased risk of cancer and possible involvement of NK cell activity (Yirmiya et al, 1992) . Alcohol consumption is also known to activate the HPA axis resulting in the release of ne~~rohormone or neuropeptides (Redei et al, 19X6, 198X; Gottesfeld et al, 1990; Jerrells et al, 1989 ) which in turn is known to have profound effects on immune functions (Fauci. 197X) and tumor growth (Riely, 1981 ( Kohl et al, 1981; Antovelli et al, 1981; Kaplan et al, 1982; Hashimoto et al, 1983; Uksila et al, 1982; Tarkkanen et al, 1982) . In a mouse model, age related changes in alcohol induced immunosuppression were also reported (Saad and Jerrells, 1990; Makinoden et al, 1987 Table 2 show that cortisol at concentrations, 0.05, 0.1 and 0.2pg/ml added directly to the reaction mixture of a-PBL and target cells did not produce any significant inhibitory effects; the cytotoxicities being 24.3, 21.4 and 22.7% respectively compared to 25% cytotoxicity produced by untreated control cultures. However, cortisol at similar concentrations produced significant inhibitory effect on the NK activity of CBL; the cytotoxicities being 8.5 (p<O.O5), 6.6 (~~0.01) and 6.5% (p<O.O05) respectively at 0.05, 0.1 and 0.2 ug/ml, compared to 14.8% manifested by untreated control CBL. These results suggest that cortisol produces a selective inhibitory effect on NK activity of CBL. Further, the spontaneous release of 51 Cr from the target cells treated with alcohol or cortisol was less than 5% of total labeling and was comparable to the spontaneous release from untreated target cells. The inhibitory effect of cortisol on NK activity of CBL was demonstrable at concentration as low as 0.05 and 0.1 ug/ml, levels lower than the blood concentrations seen in depressed patients. In human, reports on the ontogeny of NK cells are conflicting (Rosenberg et al, 1972; Saksela et al, 1979; Abo et al, 1982) . Defects in the ability of neonates to mediate NK activity against tumor and virus infected targets have been described by several investigators (Nair et al, 1985; Slukin and Chernishov, 1992 (Frazier et al 1982) suggest a negative effect of cortisol on NK activity, since cortisol levels were reported to be lower in neonates delivered by Csection.
_____________________------_-___---___----__-------------
It is possible that the depressed levels of NK activity as reported in their studies (Frazier et al, 1982) could have been due to the general anesthesia given for the C-section.
However, the results presented herein provides direct evidence of selective inhibitory effects of cortisol on NK activity of CBL compared to no such effect observed on a-PBL with similar levels of cortisol.
The elucidation of molecular mechanisms underlying alcohol or cortisol induced NK suppression may subsequently yield information applicable for the prevention or control of infections in neonates. Further, the synergistic role of alcohol and cortisol on NK activity remains to be studied.
Conclusion
This study shows a selective suppressive effect of alcohol (similar to in vivo intoxicating levels in humans) and cortisol (equivalent to plasma levels in depressed patients) on NK activities of lymphocytes from cord blood compared to that of adult peripheral blood lymphocytes, that may be of clinical significance.
